), the amount of metals that could have been artificially concentrated at the surface of biochar particles because of the drying process only represented 0.5% of the total amount of metals which had previously been sorbed.
Selected results of the previous metal sorption experiment
All results of the metal sorption experiment described in the main text have been detailed by Rees et al. (2014) . The calculated values of the amount of each metal sorbed in mono-element solutions after sorption and desorption steps are indicated in Table S2 . The amount of metal sorbed after desorption step correspond to the amount of metal immobilized on the biochar samples which were investigated in the present work. The presence of a hysteresis between sorption and desorption isotherms showed that metal sorption to biochar was only partially reversible. Sorption efficiency decreased following the order Pb>Cu>Cd≥ Zn>Ni. Competition between the five investigated metals was observed when introducing the five elements altogether. The final pH of the suspensions was in the range pH 6 to pH 8, depending on the introduced metal and its concentration. The decrease in pH with increasing amount of metals sorbed on biochar, as well as the strong negative correlation found between the remaining concentration of inorganic C in solution and the amount of Pb, Cu or Cd immobilized by biochar, suggesting a phenomenon of metal precipitation with carbonate. The apparition of cristallized PbCO 3 (cerrussite) was also confirmed by X-ray diffraction (XRD) (Rees et al., 2014) .
Segregation of particles of the wood-derived biochar under stereomicroscope
Biochar particles were segregated in morphological groups G1-G5 according to their appearance of particles under stereomicroscope, using criteria presented in Table S3 . 
Bordered pits x x
Large vessels x x
Non-parallel cells x
Black colour x x x
Brown colour x

No organic matter x
An example of stereomicroscope images is given below in Fig. S1 . 
Relative importance of each morphological group
Only particles sieved between 500 µm and 1000 µm were used. Over 150 particles were systematically categorized in the 5 different morphological groups. The counting operation was done on two separated series of particles. Results are indicated in Table S4 . It should be noted that the sieving operation may have led to a slight underestimation of the size of groups G3 and G5, as the corresponding particles were much more friable than the others. 6 Localization of cuboid crystal phases in morphological group G2 11 Details of EDX-analysis of calcium crystals after metal sorption. EDX-mapping (b: C; c: Al; d: Ca; e: Cu; f: Pb) of the surface of one poorly pyrolyzed softwood particle (group G4) after metal sorption (sample B mix ).
Fig. S2. SEM image of calcium crystals embedded in the hardwood-biochar (group G2) (a) and TEM images of ultra-thin slices of these crystals (b). With TEM images, black scratches are artifacts from the cutting of sections (fold of the resin) and white zones correspond to holes due to the split of the sections (ultramicrotome diamond knife).
Evidence of calcium crystals disappearance caused by the sorption experiment
Fig. S3. SEM images of biochar particles from group G3 from control sample B 0 (a) and after Cd sorption for sample B Cd (b) showing hollow cubic places
Morphological features of poorly-pyrolyzed particles found in biochar samples (G4)
Fig. S4. SEM images of poorly-pyrolyzed wood particles from biochar (group G3) (a and b) and TEM image of an ultra-thin section of one particle showing an apparent gradient of pyrolysis though the cell walls (c). With TEM image, white zones correspond to holes due to the split of the sections.
Morphological features of mineral particles found in biochar samples (G5)
Fig. S5. SEM images of mineral-based particles found in biochar 1 (G5)
Fig. S6. SEM images (a) and EDX analysis (b) of Ca cuboid or prismatic phases (in light grey
Complementary investigation 1: origin of calcium carbonate crystals
Transversal slices of logs from young poplars (4 cm diameter, 3 mm height) were prepared using a stainless steel circular saw. Slices were then pyrolyzed at the Laboratoire des Réactions et du Génie des Procédés in Nancy (France) using a slow increase in temperature of 10°C min -1 from 25°C to 450°C, followed by a constant temperature of 450°C for 6h.
The wood tissues where most of the crystals of calcium were located corresponded to bark (with cambium and liber tissue) and, to a smaller extent, to the transition zone between pith and primary xylem (Fig. S9) . Comparison of wood slices before and after pyrolysis revealed that the shape of calcium crystals was identical but that the surface became more porous (Fig. S10) .
Comparison of bark samples before and after pyrolysis clearly showed a transformation of calcium oxalate crystals into calcium carbonate crystals, as long as the disappearance of a large cellulose peak (Fig. S11) . Although the dissolution and reprecipitation of calcium carbonate phases may happen in every case, all metallic elements do not form (co)precipitate with carbonate, as seen by speciation modelling (Rees et al., 2014) . However, microscopic observations confirmed the association of all metallic elements but Ni (below detection limits) with carbonate phases. It is thus possible that, besides coprecipitation, chemical sorption on calcite may also play a significant role in the immobilization of metals on biochar carbonate phases.
Maximal amount of metals potentially immobilized with carbonates
A very rough estimation of the maximal quantity of metals which could be retained by biochar within its initial carbonate phases can be made with the following reasoning. Our bulk sample of biochar contained 0.21% (w/w) of inorganic C, that is 175 µmol of carbonate per gram of biochar. The maximal quantity of all five metals which could be immobilized by biochar according to Langmuir sorption isotherms obtained for sample B mix was 29 µmol of metals per gram of biochar, and the total amount of metals which were actually sorbed at the highest concentration was 20 µmol g -1 (Rees et al., 2014) . Thus, even when assuming that only 20% of biochar's calcite would be available, metal (co)precipitation and sorption on calcite could still theoretically explain all observed immobilization results.
